Aims: (1) A prospective study to assess visual function measures and quality of life (QoL) in patients with wet age related macular degeneration (AMD) treated with photodynamic therapy (PDT). (2) To assess if PDT prevents severe visual loss (loss of six or more lines of distance visual acuity) in the treated eye. Methods: 48 of 51 recruited patients with predominantly classic subfoveal choroidal neovascularisation (CNV) secondary AMD who were treated with PDT were followed up for 1 year. Assessment included distance and near visual acuity, contrast sensitivity, vision related quality of life and fluorescein angiography. Photodynamic therapy using Visudyne was carried out according to standard protocol. Patients were followed up every 3 months and treatment repeated if there was significant leakage from CNV. Results: At the 12 month follow up, 71% (n = 34) of the patients lost less than three lines of best corrected distance visual acuity. Although there were significant decreases in some of the QoL items tested, patients were significantly less anxious and more independent outdoors at the 12 month follow up. Conclusion: This study is in keeping with published literature with PDT preventing severe visual loss in two thirds of treated patients with predominantly classic CNV.
A ge related macular degeneration (AMD) is the main cause of blindness in the Western world in patients over the age of 65 years. Choroidal neovascularisation (CNV) accounts for approximately 90% of cases of severe visual loss in patients with AMD.
At present, there are no satisfactory treatments for this condition. 1 Laser photocoagulation is useful in only a minority of patients with wet AMD. [2] [3] [4] Research in different treatments is ongoing. 5 6 Photodynamic therapy (PDT) has been recently introduced as an alternative treatment for CNV and extensive preclinical and clinical research data are available. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] The results of two randomised clinical trials reported that PDT using verteporfin could safely reduce the risk of vision loss in patients with subfoveal CNV secondary to AMD. 13 16 17 The aim of this study was to assess visual function and quality of life of patients with CNV secondary to macular degeneration treated with PDT.
PATIENTS AND METHODS
This study was carried out at Princess Alexandra Eye Pavilion in Edinburgh. Patients were recruited between October 2000 and April 2002 and follow up is still ongoing.
Inclusion criteria: patients who, on fluorescein angiography, had evidence of CNV with at least 50% classic component, no greater than 5400 mm, secondary to AMD with visual acuity no worse than 6/36 in the study eye and who were willing to participate in the study.
Exclusion criteria: (1) any significant ocular disease different from CNV secondary to AMD; (2) inability to obtain photographs and fluorescein angiography; (3) inability to understand what is involved in the treatment and consent; (4) presence of liver disease, porphyria, and/or unstable heart condition.
Patients were assessed at baseline and every 3 months thereafter. At each visit the following assessment was carried out: (1) history of present illness or change in eye condition if applicable; (2) past medical and ocular history if applicable; (3) assessment of sitting blood pressure, pulse and calculation of body surface area; (4) best corrected visual acuity with refraction protocol for distance and near using logMAR Bailey-Lovie charts; (5) assessment of contrast sensitivity using Pelli-Robson charts; (6) slit lamp and retinal examination under dilated pupil; (7) assessment of quality of life (QoL) using a previously designed questionnaire that includes the VF-14, 20 and other questions regarding response to the visual problem and mood (at baseline and 1 year follow up only). The questionnaire was validated for a previous study. 21 Scales used in the questionnaire are illustrated in the appendix; (8) fluorescein angiography using Topcon V 1.52 digital fundus camera if the last one was done more than 1 week ago, with documentation of size and location of the lesion and percentage of classic component; (9) signed informed consent for both treatment and study participation; (10) the family doctor was informed of the patient's participation in the study.
Photodynamic therapy was carried out according to a standard protocol: 6 mg of verteporfin per square metre of body surface area was infused over a period of 10 minutes. Then, 15 minutes after starting the infusion, the whole lesion was treated with a laser light at 689 nm delivering 50 J/cm 2 at an intensity of 600 mW/cm 2 over a period of 83 seconds. 13 After treatment, a leaflet with instructions and dark sunglasses were provided, as well as a bracelet stating the name of the patient, date and time of treatment, and contact number in case of an emergency.
For the statistical analysis SPSS 10 was used. For the assessment of change over time in the same patients the Wilcoxon signed rank test was carried out.
RESULTS
Fifty one patients with predominantly classic CNV secondary to AMD with visual acuity of 6/36 or better in the study eye at baseline were recruited. Of these, three withdrew from the study, one because of no response to treatment at second follow up visit and two because of poor general health which prevented the patients from complying with 3 monthly follow up visits and angiograms. Of the 48 remaining patients 23 (48%) were male and 25 (52%) were female. Mean age was 72 years ranging from 51-87 years. In 19 (40%) patients the study eye was the first eye developing wet AMD-that is, the fellow eye either had mild age related maculopathy (ARM) or moderate dry ARM. In the remaining 29 patients (60%) the study eye was the second eye involved-that is, the fellow eye either had AMD (25 patients) or other disease causing severe visual loss or blindness (previous retinal detachment in one, childhood trauma in two, and profound amblyopia in one).
All patients in this cohort had predominantly classic subfoveal CNV. Of these, 19 (39%) were purely classic lesions. On average patients needed 3.1 treatments in the first year. At 1 year follow up, distance visual acuity improved at least one line in 11 (23%) eyes, 23 (48%) eyes lost three lines or less of baseline distance visual acuity, and 14 (29%) eyes lost more than three lines of vision. In total, 34 (71%) of the patients lost three lines or less of distance vision and on average the whole cohort of patients lost two lines of distance visual acuity. Table 1 shows mean values for visual function tests and quality of life items at baseline and 12 month follow up together with p values for change over time (Wilcoxon signed rank test) for the whole cohort. Negative significant values (that is, poorer function) are highlighted in bold with downward arrow next to the value. Positive significant values (that is, better function) are highlighted in bold with upward arrow next to the value. Values for visual acuity measurements are expressed in logMAR units and for contrast sensitivity in log units. Table 1 shows that there were significant losses both in visual function tests and visual related QoL issues. Nevertheless, there were also significant improvements in aspects such as anxiety related to AMD, independence outdoors, and subjectively patients felt that their vision had remained stable and considered the treatment as better than ''quite worthwhile. '' In this study all recruited patients were treated and there is no control group available for comparison. Nevertheless, the fellow non-treated eye in the group of patients with second eye involvement could serve as control for the assessment of the behaviour of visual function tests in time. Table 2 shows that the treated eye continues to be significantly better at the 12 month follow up.
Side effects
Three patients developed back pain during the infusion, which recurred on repeated treatments. One patient developed a subretinal bleed after treatment, which resolved in time and visual acuity returned to pre-bleeding levels.
DISCUSSION
The results of this study are consistent with those of the TAP trials with 71% of our patients losing three lines or fewer of distance vision at the 12 month follow up. The TAP trials demonstrated that 69% of the patients with predominantly classic CNV treated with PDT lost three lines or fewer of distance visual acuity at 12 month follow up. 13 PDT is a treatment intended to prevent severe visual loss (loss of six or more lines of distance visual acuity). If left untreated subfoveal classic lesions lead to severe visual loss (visual acuity of 6/60 or worse) in 90% of the patients 2 with most of the visual loss occurring in the first year. 22 Vision related QoL is directly linked with the severity of visual loss and whether one or both eyes are affected. If vision is poor, vision related quality of life is also poor. The results regarding QoL issues for the patients in this study reflect what the treatment achieves-that is, prevention of severe visual loss, but still there is moderate visual loss.
It is not clear why there was significant improvement in some QoL aspects in the presence of progressive visual loss. This finding is not necessarily related to an effect of the treatment but may just reflect that at 12 month follow up patients were better adapted to their visual disability.
This study suggests that although PDT is useful in the management of exudative AMD, its usefulness is limited by the fact that patients may still lose vision even when treated and in only a minority of patients is there small improvement in visual function. It is therefore clear that there is an increasing need for further research into understanding the aetiology of ARM/AMD and factors that modify its behaviour and progression.
Involving patients in therapeutic decision making is a major objective of Quality Improvement Scotland and the present data suggest that patients did consider the treatment more than ''quite worthwhile''. Patients in this study understood the limitations of PDT and setting patients' expectations is an important prerogative when treating patients with PDT.
CONCLUSION
This study shows that while significant deterioration in vision occurs in the treated eye, PDT does prevent severe visual loss in approximately two thirds of treated patients with predominantly classic subfoveal CNV secondary to AMD and its use is therefore justified in these patients. This study also confirms the clinical perception that vision related quality of life does not improve unless a treatment is able to improve or restore vision in a significant number of treated patients. 
